The relation between the superior orientation of the QRS axis and the anatomical site of the defect in the ventricular septum in patients with a ventricular septal defect was studied. Of 1031 patients with a ventricular septal defect, 64 (6 2%) had a superior axis on their electrocardiogram. In 59% of these patients the defect was in the inlet portion of the ventricular septum or affected this area. None of the cases was classified as an isolated ventricular septal defect of the persistent atrioventricular canal type.
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While there is an association between a superior axis and perimembranous inlet ventricular septal defect, a superior QRS axis does not characterise a ventricular septal defect as being of the atrioventricular canal type.
Superior orientation of the QRS axis was seen in 15% of patients with the clinical features of a ventricular septal defect' and this feature is claimed by some to characterise the site of the defect as likely to be in the posterior or inlet part of the septum.2 More specifically, it has been suggested that a superior QRS axis is particularly associated with isolated ventricular septal defects of the "atrioventricular canal type".'
There is difficulty in determining with certainty from these earlier reports whether the ventricular septal defects referred to were truly of the "atrioventricular canal type"-ifthey were, the high incidence of left axis deviation is not unexpected. On the other hand, Anderson et al have suggested that these defects are more correctly termed perimembranous inlet ventricular septal defects. 5 We studied the relation between superior orientation of the QRS axis and the anatomical site of the defect in the ventricular septum in patients with a ventricular septal defect to see whether a ventricular septal defect associated with a superior axis was likely to be of the "atrioventricular canal type". Cardiology at the Royal Hospital for Sick Children, Edinburgh, and the Paediatric Cardiology Unit, Southampton General Hospital, from 1970 to 1986 were reviewed. Those having an axis of -1' to -180' were defined as having a superior orientation of the QRS axis. 6 7 In those with a superior axis, cross sectional echocardiography, Doppler studies, previous angiograms, or previous operation notes were used to identify the anatomical site of each ventricular septal defect. The classification ofventricular septal defects was based on that proposed by Soto et al and modified by Sutherland et al for the echocardiographic diagnosis of ventricular septal defects.9 The angiographic differentiation of types of ventricular septal defects was as proposed by the Birmingham Alabama Group, which showed that with axial views an experienced angiographer can define the location, size, and relations of ventricular septal defects with high accuracy.01'
Results
Sixty four patients (6-2%) had a superior axis on their electrocardiogram, and this ranged from -100 to -1000. We were able to study 59 ofthese patients.
In 25 patients the site of the ventricular septal defect was identified by cross sectional echocardiography together with inspection of previous angiograms or operation notes and in 27 the site was identified by review of previous angiograms or operation notes 
Discussion
We found that 65 (6 2%) of 1031 patients with a ventricular septal defect had a superior orientation of the QRS axis on their electrocardiogram; but Pryor and Blount found this feature in 15% ofpatients with a ventricular septal defect.' In 59% (35 of the 59 patients (table) ofthose with a superior orientation of the QRS axis the defect was in the inlet portion ofthe ventricular septum or affected this area; this includes one patient whose perimembranous defect was not clearly defined although it seemed to extend into the Shaw, Godman, Hayes, Sutherland inlet septum. In a previous study of280 children with ventricular septal defects who were classified without reference to the orientation ofthe QRS axis only 29% had a defect affecting or in the inlet portion of the septum.9 Our findings therefore suggest that in patients with a ventricular septal defect who have a superior QRS axis the defect is most likely to lie in or affect the inlet portion of the ventricular septum (X2 = 14-30, p < 0.001). This is perhaps not surprising in view of the proximity of the penetrating bundle of the atrioventricular conduction tissues to the inlet portion ofthe septum and the position ofthe branching bundle between the membranous and muscular septa.
On the other hand, our study also indicated that the inlet ventricular septum is not affected in 41% of those patients with a ventricular septal defect who have superior orientation of the QRS axis. In these patients the ventricular septal defect lay in various sites in the perimembranous or muscular septum, although none was associated with a doubly committed subarterial defect. The mechanism by which the superior axis is produced in those patients is speculative. Sharrat and Virmani found left axis deviation in about 1% in normal children'2 and Shinebourne et al found it in 1 6% of patients with acyanotic heart disease other than that caused by an atrioventricular canal.6 Fox et al reported left axis deviation in 40% of patients with multiple ventricular septal defects but did not describe the site of the defects in these patients nor were they able to offer any clear explanation for the high frequency of left axis deviation that they found." We accept that some perimembranous inlet defects show the signs of atrioventricular defects, but no patient in our study had such features and we agree with the opinion that "isolated atrioventricular canal defect" is rare (Soto et al, 8 Becker and Anderson '4) .
A superior QRS axis therefore does not characterise a ventricular septal defect as being ofthe atrioventricular canal type. While there is an association between a superior axis and perimnembranous inlet ventricular septal defect, almost half of all patients with such an axis will have the defect at a site other than the perimembranous inlet septum. 
